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(54) SAFE PROTECTIVE SHEET AND ITS TRUTH OR FALSEHOOD DECIDING APPARATUS 

(57)Abstract: 

PURPOSE: To obtain a safe protective sheet in which a forgery is 
difficult and a forgery product can be easily detected by embedding a 
safe strand made of a ferromagnetic material in which safety proving 
data is fixedly or semifixedly stored in a sheet 
CONSTITUTION: A safe protective sheet for a product need to 
prevent forgery of securities, etc., is so provided as to completely 
embed safe strand 2 made of ferromagnetic material such as 
amorphous alloy material, etc., in securities 1 or to partly or entirely 
expose it on a surface. Data is fixedly or semifixedly stored in the 
strand 2 by a method of heat, cutout, cutting, pressurizing, etc. When 
the data recorded in the strand 2 is read, a magnetic head 4 is 
provided, a signal from the head 4 is amplified and binarized by a 
signal detector 7, then fed to a main controller 9, in which it is 
discriminated, displayed. The head 4 is moved together with a 
magnetic coil 5 in an arranging direction of the strand 2 by a drive motor 8. 

* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original precisely. 

1 
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2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1]Security paper wherein a safe line which consists of a ferromagnetic material which fixed or 

memorized [ semipermanent ] data for a safe guarantee is embedded in a paper. 

[Claim Z]A truth judgement device of security paper characterized by comprising the following. 

A data detection means which reads data for a safe guarantee which dealt with security paper in which a 

safe line which consists of a ferromagnetic material which fixed or memorized [ semipermanent ] data for a 

safe guarantee is embedded in a paper, and in which the above was memorized from said safe line as an 

object as magnetic variation. 

A magnetizing-properties detection means to detect the magnetizing properties of said safe line. 
Said data for a safe guarantee read by said data detection means is properly in agreement with genuine data 
for a safe guarantee defined beforehand, And when magnetizing properties detected by said 
magnetizing-properties detection means are properly in agreement with the magnetizing properties of a safe 
line, it judges with said security paper being genuine, A judging means judged as security paper being forgery 
when whether being properly in agreement with genuine data for a safe guarantee defined beforehand and 
said detected magnetizing properties of said said data for a safe guarantee read do not correspond with the 
magnetizing properties of said safe line properly. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial ApplicationjThis invention relates to the security paper and its truth judgement device for the 

products which need forgery prevention like securities. 

[0002] 

[Description of the Prior Art]Inserting conventionally what is called a "safe line" that becomes securities 
from a plastic, aluminum foil, etc. as a measure against forgery prevention is known well. In order to judge 
the truth of the securities provided with the safe line, it irradiates with an infrared light source and the 
method of detecting reflection by the method and electromagnetic waves which detect the reflected 
amount or transmission quantity, an absorbed amount, or induced voltage is known. 
[0003] 

[Problem(s) to be Solved by the Invention]However, when forged using a material equivalent to the safe line 
which is used in the case of which, there was a fault that truth judgement was very difficult. 
[0004]This invention removes these faults and an object of this invention is to provide the high security 
paper and its truth judgement device of the degree of safe guarantee which is not forged simply. 

2 
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[0005] 

[Means for Solving the Problemjln order to solve this technical problem, security paper by this invention has 
composition, wherein a safe line etc. which consist of a ferromagnetic material which fixed or memorized 
[ semipermanent ] data for a safe guarantee are embedded in a paper. A truth judgement device of security 
paper by this invention, A data detection means which reads data for a safe guarantee which dealt with 
security paper like the above, and in which the above was memorized from said safe line as an object as 
magnetic variation, Said data for a safe guarantee read by a magnetizing-properties detection means to 
detect the magnetizing properties of said safe line, and said data detection means is properly in agreement 
with genuine data for a safe guarantee defined beforehand, And when magnetizing properties detected by 
said magnetizing-properties detection means are properly in agreement with the magnetizing properties of a 
safe line, it judges with said security paper being genuine, When whether being properly in agreement with 
genuine data for a safe guarantee defined beforehand and said detected magnetizing properties of said said 
data for a safe guarantee read do not correspond with the magnetizing properties of said safe line properly, 
it has composition provided with a judging means judged as security paper being forgery. 
[0006] 

[Function]It is known that change will produce the portion processed into material by heat, a cut, cutting, 
and heating in amplitude permeability, the saturation magnetization characteristic, the magnetostriction 
characteristic, etc. when a ferromagnetic amorphous material is used for the ferromagnetic material 
embedded as a safe line in papers, such as a security, for example. Thus, if thermal processing is performed 
to a safe line, the amplitude permeability of the processed portion will change to 1 / 10 - 1/100 before 
processing. Then, if it magnetizes from the exterior to a safe line, magnetic-flux-distribution change arises 
in the change part of amplitude permeability, and with magnetic sensors, such as a magnetic head, the 
position can be detected and it can use as meaningful information. Change of magnetic resistance arises 
also about the cut, cutting, and application of pressure to a safe line, and information can be memorized to 
immobilization or semipermanent by the same method as the above. Since it is almost impossible to forge by 
the usual means by the difficulty of material acquisition, the complexity of a memory measure, etc., the 
paper which embedded the safe line which memorized such immobilization or semipermanent information 
can realize security paper which has high security. Next, the memorized aforementioned immobilization or 
semipermanent information can be used as a single-threaded affair of the truth judgement of the security 
paper. By detecting magnetic properties peculiar to the safe line, since the magnetic properties of a safe 
line can be changed by the ratio of the alloy of amorphous material. The construction material of the safe 
line is detectable, and generally, since such a substance cannot usually be obtained by a means, it is very 
effective for forgery prevention. It can be considered as an example which detects the magnetic properties 
of a safe line simply, and saturation magnetic properties can be used, the B-H characteristic of a magnetic 
adjuster has a value peculiar to a raw material — for example, above-mentioned ferromagnetic ARUMO — 
face — it is saturated with material by the magnetic field of strength peculiar to a raw material, External 
magnetization is made into ac energisation, and on a saturation magnetic field, if a ** bias magnetic field is 
added to a lower limit, generating of the pulse signal by the large Barkhausen effect generated at the time of 
the saturation transition detected at the time of ac energisation will no longer be seen. By deciding this bias 
value beforehand, identification of a raw material can be performed and more reliable truth judgement can be 

3 
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performed. According to the conventional method, have performed truth judgement with the existence of a 
safe line or the printing pattern, the size, etc., but. According to this invention, in addition to the existence of 
the safe line made from the exotic material, identification of the information and raw material which were 
written in the safe line itself can be used as an object for forgery prevention, and there is an advantage of 
being available in distribution channel researches, such as securities, date-ofHnanufacture management 
manufacturer management, etc., besides forgery prevention. 
[0007] 

[Example] Drawing 1 is an example of this invention and 1 is the security in which the safe line was given. 2 
is a ferromagnetic material like the amorphous alloy given as a safe line. The amorphous alloy 2 may be 
formed as shown in a sectional view Co) so that [ as shown in a sectional view (b), so that it may embed 
thoroughly into a security, or ] the whole may be exposed to the surface in part. Data is memorized by heat p 
slitting, cutting, and application of pressure as mentioned above immobilization or semipermanent. 
[0Q08] Drawing2 is a principle figure of the primary detecting element for reading the data memorized by the 
amorphous alloy 2. An exiting coil for the portion [ finishing / information storage ] by which 3 was written in 

i 

the amorphous alloy 2, the magnetic head used as a magnetic sensor with which 4 reads a magnetic field 
change, and 5 to read the information in the amorphous alloy 2 T and 6 are the magnetization power supplies 
for supplying the current for magnetization to the exiting coil 5. The amorphous alloy 2 magnetized with the 
exiting coil 5 produces a magnetic field change in the portion 3 on which information was recorded by 
processing of heat etc. A magnetic field change is read by the magnetic head 4, and when the output signal 
was observed at the point A, the magnetic head 4 moves in the amorphous alloy 2 top or the amorphous 
alloy 2 moves in the magnetic head 4 top, in the information storage portion 3, it produces voltage change. 
The detection of a signal of either a direct current or exchange is possible for a magnetization magnetic field. 
[QQ09] Prawing 3 is the B-H characteristic of an amorphous alloy and general ferromagnetism material, such 
as pure iron. The pulse signal by a large Barkhausen effect generates the amorphous alloy with such the 
characteristic in the magnetic field strength as for which coercive force He becomes, and magnetic flux 
density is saturated. Drawing 4 is an example of a waveform which shows magnetization magnetic field 
strength and the relation of a detection voltage signal. Since this He value has a peculiar value with a raw 
material, if He is known, using also for the truth judgement of a raw material is possible. 
[Q01Q] Drawing S is an example of a circuit which detects the data from reading and the amorphous alloy of 
data recorded on the amorphous alloy 2, The signal from the magnetic head 4 passes along the signal 
detection circuit 7 which considers binary-ization as amplification, and is sent to the main control part 9. 
The magnetic head 4 and the magnetic coil 5 are moved to the lengthwise direction which is the mounting 
directions in the position of the amorphous alloy 2 with the drive motor 8. Data is read one by one from the 
amorphous alloy 2 by it, and is sent to the main control part 9, and processing of a judgment a display, etc. 
is performed. The main control part 9 is realized by the microcomputer. Magnetization to the amorphous 
alloy 2, and the control of the magnetization power supply 6 which gives bias and the position control of the 
drive motor 8 are performed by the main control part 9. 

[0011] Drawing 6 (a) is an example of a signal detection circuit 1C1 amplifies IN signal from the magnetic 
head 4 by the operational amplifier for amplification. IC2 is a comparator which binary-izes the signal 
amplified by IC1 and is made into a B point signal IC3 is shaped in waveform to the pulse signal of a certain 

4 
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time interval with monostable multivibrator. The data format can express binary-ized data at intervals of the 
processing line minced by the safe line, if it is made into "0" when a pulse signal is within back T 1 hour of 
the first pulse signal, and there is nothing, "1" and as shown in drawing 6 (b). In addition, NZ and NRZ which 
are used with the data recording system by line width which is used by the bar code, magnetic tape, etc. are 
also possible for record of data, and read-out 

[0012]Next, truth judgement operation of the securities which were made in the security paper 1 is 
explained with reference to the flow chart of drawing 7 , First the securities which require truth judgement 
are inserted in a sensing device ( drawing 5 ) (S^. After insertion is completed, the magnetic head 4 and the 
magnetic coil 5 are moved with a drive motor so that the safe line 2 currently put in the security paper 1 
may be moved relatively (S £ ). The data memorized by the safe line 2 by the magnetic head is read (S 3 ). In 
data, error checking bit information, including a parity bit etc., is included, for example. 
It is judged whether data was able to be read normally (S(S 4 ) 5 )< 

When read normally, in data, kinds, such as for example* securities, and face value can be included, and the 
inside of the paddle which are a maximum of a value peculiar to them, a minimum, and the limited kind is 

i 

judged (S 7 X (S 6 ) If this decision result is normal, the magnetic properties of the amorphous alloy which 
constitutes the safe line 2 next will be examined (S(S S ) B X If this characteristic conforms, the securities 
made from this security paper 1 will turn out to be an authentic article (S 10 ), and they will usually process. 
When a judgment (S s ) (S 7 ) (S 8 ) is not satisfied, it judges with the securities being counterfeits 
(error-handling I, II, III). Even if it removes the conditions of (S^) from the conditions of truth judgement it is 
possible to actually judge most counterfeits. 
[0013] 

[Effect of the Invention]If the safe line which consists of an amorphous alloy which can write in data by 
immobilization or semipermanent is put into papers, such as securities, as explained to details above, The 
damage caused by forgery is serious like especially a gift certificate, a check, and a stamp, and in the 
securities which need social safety, forgery is difficult, and since a counterfeit can detect easily, the effect 
is large. Since elimination and rewriting are difficult and have airtightness in the material component the 
written-in data can have high safety. 
[Brief Description of the Drawings] 

[Drawing l] They are a perspective view (a) of the security paper by this invention which put in the safe line, 
a sectional view (b), and (c), 

[Drawing 2] It is the plot plan (a) and output wave figure (b) for explaining the signal detection operation used 
for this invention. 

[Drawing 3] It is a B™H characteristic figure of the magnetic material used for this invention. 

[Drawing 4]I t is a wave form chart showing the timing of the magnetization intensity and the detecting signal 

which are used for this invention, 

[Drawing 53 It is a schematic illustration showing the example of a data sensing device used for this invention. 
[Drawing 6] I t is the circuit diagram (a) and wave form chart (b) for explaining the example of a detector 
circuit used for this invention, 

[Drawing 7] lt is a flow chart for explaining operation of this invention device. 
[Description of Notations] 

5 
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1 Security paper 

2 Safe line (safe line which consists of an amorphous alloy) 

3 Information storage portion 

4 Magnetic head 

5 Exiting coil 

6 Magnetization power supply 

7 Signal detection circuit 

8 Drive motor 

9 Main control part 

[Translation done.] 
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